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Final  Report  on 
Project  Number  NR-0 57-233 
Contract  Nonr-03700 
by 

Edward  S.  Amis 


The  following  graduate  rtudente  have  been  employed  on 
the  project  Investigating  the  phases  Indicated, 

Jamee  Lee  Hooke‘S  smith,  "The  Dielectric  Conatt:nt  and 
Salt  Effects  uppn  the  Acid  Hydrolysis  of  Methyl  Propionate." 
This  wo’"k  resulted  In  Technical  Report  No*  2,  dated  October  25, 
1952,  .and  In  a publication  In  Ariolytlca  Chlmlca  Acta  9,  101 
(1353).  Mr.  Hockersmlth  received  his  M,  S.  Degree  from  the 
University  rf  Arkansas  In  February  1952*  His  thesis  for 
the  degree  was  t.ken  from  work  done  on  the  project. 

J.  M.  Cothron,  "The  Acid  Hydrolysis  of  E^hyl  Acetate 
In  Acetone-Water  Mixtures,  Mr,  Cothron  resigned  his 
assistant ship  on  the  project  after  only  one  semester, 

Mr.  P.  M.sdhavMi  Nalr,  "The  Dielectric  Constant  Effect 
upon  the  Acid  Hyd  •olysls  of  Ethyl  Acetate."  This  work  was 
presented  In  Technlc.al  Report  No.  3 of  October  28,  1952  .and 


In  An'l.ytiCa  Gheuica  Acoa  3,  1X1  vl3o3;* 

M»».  N.alr  Is  continuing  wo”k  on  substituted  esters,  A 
technical  report  on  this  wo’^k  to  date  Is  enclosed. 

Mr.  Nairas  wc^k  will  be  used  as  a d?.sse’*tatlon  In  partial 
fulfillment  for  the  degree  of  Doctor  of  Philosophy  at  the 
University  of  A»*kans.a8, 


Mr,  Navin  P.  Sh.oh,  "The  Dielectric  Constant  and  8?JLt 
Effects  upon  the  Acid  Hydrolysis  of  Ethyl  Fo'^m/  te,"  Technical 
Report  No,  4,  d.ated  November  25,  19f2  was  t.aken  from  this 
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work  which  will  he  presented  In  the  future,  porhr*pa  to 

the  Journ.*;!  of  the  Americ.-. n Chemical  Ccc^ct:’  fwi  conelder.-.tJon 
for  publication.  M»',  Shah  le  working  toward  the  Ph.  D.  Degree. 

M".  John  E.  Qulnl&n,  "The  Dielectric  Ccnstant  Effect 
upon  the  AD.kaLlne  Hydrolysis  of  Methyl  Proplon:  te."  From 
this  wo^k  Technlc/.l  Report  No»  6,  dated  November  10,  1953 
was  written.  The  wo"k  will  be  used  In  partial  fulfillment 
of  the  requlremonts  for  the  Master  of  Science  degree  at 
the  Unlverolty  of  Arkansas  In  June,  1964.  It  Is  planned 
to  present  the  work  for  publication,  p'jrhapto  to  the  Journal 
of  the  American  Chemical  Society.  ' 

In  addition  to  the  gr..du.-.te  assistants  mentioned  above, 
the  author  has  spent  much  time  on  the  contract.  He  is  Joint 
author  of  Technical  Reports  Numbers  2,  3,  4,  and  6 mentioned 
above  :.nd  has  alone  authored  Tech rd cal  Reports  Numbers  1 
and  5.  He  has  also  published  the  following  paper’s  for  which 
the  contract  with  the  Office  of  Nav.-.l  Research  Is  given 
credit. 

1.  Concerning  Edmonds  ancl  Elmb.-  ua*  b Equation 
for  the  Equllibrliim  Constant  for  the 
Formation  of  a Colored  Complex,"  J.  Am.  Chem* 

1340  (1952). 

2.  Coulomb’s  Law  and  the  Qu?.ntltatlve  Inter- 
pretation of  Reaction  Rates,"  J.  Chem. 

Educ.,  337,  1962. 

3.  Coulomb’s  Law  and  the  Quantitative  ' 

Interpretation  of  Reaction  Rates,  II," 

J,  Chem,  Educ.,  351  (1953). 
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Proper  ITT  in  the  Coulomb*  b Luv  SerteR  h.'.s  been  pr  esented 
for  cor.Blder.'.tlon  f or  publlc.vtlcn. 

The  Bt&ted  purpose  of  the  work  when  the  ccntr;.ct  w:.b 
gr.'^nted  w 8 to  oheck,  ufilng  d.*it'.  on  both  .-.nd  Ik'.line 

hydrolyslf  of  eetere,  exlntlng  equ.-.;tlons  for  the  dielectric 
ccr.Bt.-.nt  /tnd  Ionic  strength  effects  upon  the  rates  of  lon- 
dlpolar  molecule  reaction  rates. 

Equations  Laldler  and  Eyrlng  (Ann*  New  Yo"k  Acad, 
Scl,,  299  (1940))  and  by  Amis  and  Jaffe  (J.  Chem,  Phys,, 
10,  598  (1942))  agree  In  thel»’  predictions  with  respect  to 
the  dielectric  constant  and  ionic  strength  effects  upon 
reactions  between  positive  Ions  and  dipolar  molecules* 

The  equations  make  opposite  predictions  with  respect  to  these 
effects  for  reactions  between  negatlye  ions  and  dipolar  mole- 
cules. 

The  results  of  the  experimental  data  on  esters  taken 
under  this  contract  confirm  the  directions  of  the  dielectric 
cQnstrnt  effects  a.',  predicted  by  the  Amlc-Jaffe  equation. 

The  ionic  strength  effect  proved  to  be  a catalytic  rather 
than  an  Ion-atmosphere  effect, 

More  ImportftT-t,  simpler  equations  have  been  derived 
for  the  effect  of  dielectric  constant  upon  rates  of  reactions 
between  various  charge  types  of  chemical  reactants  using  the 
Coulomb's  law  approach.  The  resulting  equation  in  the  case 
of  reactions  between  Ions  and  l^ns  Is  Identical  with  that 
derived  by  Scatchard  using  the  Ch-^lstlansen  intermediate 
complex  approach.  The  equation  for  the  lon-dlpol- r molecule 
reaction  type  agrees  In  the  prediction  of  the  directions  of 
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the  effect  with  the  AmlB-^affe  equ’-tlon  but  the  new  equation 
lo  simpler  to  derive  and  apply  and  gives  a straight  line 
dependence  of  the  logarithm  of  the  specific  rate  constant 
upon  the  reclproc:.!  of  the  dielectric  constant. 

The  derlv...tlon  and  verlflc  .tlon  of  the  equations  were 
pre;iented  In  the  two  papers  by  Amis  published  In  the  J. 

Chem.  Educ.  and  In  the  paper  now  being  considered  for  publi- 
cation, The  two  published  papers  have  received  wide  notice 
and  reprints  of  these  papers  have  been  requested  by  scientists 
In  the  leading  laboratories  and  universities  of  this  country 
end  by  scientists  In  England,  Ireland,  Wale.',  Italy,  Jugoslavia, 
Germany,  Japan,  India,  Australia,  and  other  foreign  lands. 

To  summarize,  the  principal  contributions  of  the 
contract  h.as  been  to: 

A*  Support  worthy,  capable  gr.aduate  atudente  in  their 
efforts  to  secure  adv  need  degrees, 

B.  Support  fundamental  resea»'ch  which  the  university 
was  unable  to  support  adequately. 


C.  possible  the-  chocking  of  tho  predictions  of 


existing  equations  concerning  the  dielectric 
constant  and  salt  effects  upon  lon-dlpolar 
molecule  reaction  rates  as  exemplified  by  both  the 
acid  .'Jid  .alkaline  hydrolysis  of  esters. 

D.  Make  possible  a new  approach  to  the  dielectric 

constant  effects  upon  the  rates  of  reaction  between 
various  charge  types  of  reactants, 

The  author  wishes  to  express  his  deep  gratitude  to  the 
Office  of  Naval  Research  for  Itr  support  of  hit;  research 
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proRTriin  under  Contract  !Wonr— 03700,  He  ulao  wlr?hes  to  cocimend 
the  Office  of  N-.v-l  Research  for  the  freedom  of  -tCtlon  and 
of  choice  which  the  author  experienced  under  thJe  contr&ct 
and  for  the  democratic  way  in  which  the  contract  wne 
admlzilctered*  It  le  with  deep  regret  that  the  author  sees 
the  contract  tenllnated* 


